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Take Home Points:
· 22q11.2 deletion is the most common microdeletion syndrome and frequently encountered in patients with congenital heart disease – particularly conotruncal anomalies.
· Little is known about the longer-term survival of adult patients with 22q11.2 deletion syndrome.
· This was a retrospective review of 309 adults with 22q11.2 deletion syndrome and their 1014 unaffected parents/siblings.
· 22q11.2 deletion syndrome is associated with almost 9x independent risk of mortality compared to siblings without 22q11.2. (HR 8.86, 95% CI 2.87-27.37).
· Of the patients with 22q11.2 deletion there were 31 deaths at a median age of 46 years (range 18 -69 years).
· As one would expect, patients with ‘major ‘congenital heart disease had shorter survival than patients with non-major congenital heart disease. 
· Probability of survival of patients with 22q11.2 and major congenital heart disease to live to age 40 and 50 years was approximately 82% and 63% vs 98% and 85% in patients without major congenital heart disease.
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Commentary from Dr. Damien Cullington (Liverpool, UK), section editor of ACHD Journal Watch:   22q11.2 deletion syndrome is thought to be inherited in 1 in 3000-4000 live births. Penetrance is very high but with wide phenotypic variability. There has been little investigation of the importance of 22q11.2 deletion in adults and this retrospective analysis sought to address what implications 22q11.2 has on survival in affected subjects compared to their siblings/parents. 

Patient demographics and outcomes
Patients were identified from a specialty clinic for adults with 22q11.2, via referrals or screening of patients with congenital heart disease (CHD). Over four fifths of patients were Caucasian (n=260) and 52% (n=161) were women. 469 siblings and 545 parents without 22q11.2 were enrolled as comparators. ‘Major’ congenital heart disease (n=112) was defined as persons with at least moderate complexity CHD, most of whom had tetralogy of Fallot (n=80). 309 subjects >17 years old with 22q11.2 deletion agreed to participate – of these, just over a third (n=112) had ‘major’ CHD.

The primary outcome measure was all cause mortality. Medical records and postmortem studies were reviewed to establish cause of death. Follow up was for a relatively modest median period of 5.3 years (range 0.1-21.5 years). During follow up, 31 subjects with 22q11.2 deletion died at a median age of 46 years old (range 18-69 years) - mostly resulting from cardiac causes (n=22) (Table 1). In comparison, 6 subjects without 22q11.2 deletion died at a median age of 58 years old (range 24-83 years old). 

Controlling for other significant co-variables (such as the presence of major CHD), there was an independent relationship between survival and presence of a 22q11.2 microdeletion (Table 2).  Subjects with 22q11.2 deletion had worse survival if they had ‘major’ CHD versus ‘non-major’ CHD (Figure 1).

Table 1 Cause of death in 31 adults with 22q11.2 deletion syndrome and relationship to CHD complexity [image: ]

Table 2 Cox regression models for mortality risk in 309 adults with 22q11.2 deletion syndrome

[image: ]



Figure 1
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Conclusions

This analysis is reported to be the largest study of adult patients with 22q11.2 deletion to assess longer term survival compared to siblings and their parents not known to have 22q11.2 deletion. 22q11.2 microdeletion is a significant, independent risk factor for shorter survival. There is interesting, emerging data that rare, biallelic pathogenic variants of the TANGO2 gene within the 22q11.2 region may be associated with a more ‘malignant’ phenotype connected to sudden cardiac death and unexpected death in epilepsy. As one may expect, subjects with a 22q11.2 deletion plus major CHD had worse survival than those with milder forms of CHD. 

Larger cohorts with longer term follow up is required to gather a more complete picture of the significance of 22q11.2 deletion syndrome in relation to survival. Compared to earlier analyses, median age of death in patients with 22q11.2 appears to be increasing which is reassuring.
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Fig. 1 Survival curves for adults with 22¢g11.2 deletion syndrome (22q11.2DS; n = 309) compared with their unaffected siblings (n = 469), as
well as for adults with 22g11.2DS with (n = 112) and without (n = 197) major congenital heart disease (CHD). (a) Survival curve for adults with
22q11.2 deletion syndrome (22q11.2DS; n=309) compared with their unaffected siblings (n =469). Kaplan-Meier curves show the significantly lower
survival in adults with 22g11.2DS (solid line) compared with their unaffected siblings (dashed line) (log rank XZ =59.7,df =1, p<0.0001). (b) Survival curve
for adults with 22g11.2 deletion syndrome (22q11.2DS) with (n = 112) and without (n = 197) major congenital heart disease (CHD). Within the 22q11.2DS
cohort, the Kaplan-Meier curves show a significant effect on survival of major CHD (solid line) compared with the simple or no CHD subgroup (dashed line)
(log rank ¥ =19.5, df = 1, p <0.0001).










image1.jpeg




image2.emf
Number ot deaths

Cause of death Age at death: range in years (median) Total Congenital heart disease (CHD) complexity®
No major CHD Major CHD
None Simple Moderate Complex
Cardiovascular
Sudden cardiac death 22.9-67.0 (47.1) 12 5 2 3 2
Heart failure 19.0-58.9 (36.8) 0 0 3 4
Arrhythmia 23.7,33.2, 54.7 3 0 0 1 2
Cancer” 46.4, 47.5, 63.6 3 2 0 1 0
Other
Stroke 44.6, 68.6 2 1 0 1 0
Pneumonia 52.5, 61.1 2 2 0 0 0
Septic shock 18.1 1 0 1 0 0
Suicide 38.2 1 1 0 0 0
Total, any cause® 31 11 3 9 8

2CHD categorized using levels of structural complexity, defined using standard criteria.®

PDeaths from cancers were one each of lung (male, aged 63.6 years), breast (female, aged 47.5 years), and cervical (female, aged 46.4 years).
€Of these 31 deaths, 12 were previously reported: sudden cardiac death (n = 6), heart failure (n = 2), and one each of pneumonia, septic shock, stroke, and suicide®.
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Mortality risk for 309 adults with 22g11.2DS compared

Mortality risk within the cohort of 309 adults with

with their 469 unaffected siblings® 22911.2DSP
Coefficient SE Wald p HR  95% Cl Coefficient SE Wald p HR  95% ClI
x2 x2

22q11.2 deletion 2.18 0.58 14.36 0.0002 8.86 2.87-2737 - = = = = =
Major CHD® 1.62 0.41 15.79 <0.0001 5.03 2.27-11.17 1.56 043 13.14 0.0003 4.77 2.05-11.10
Age at laboratory - - - - - - -0.07 0.02 8.66 0.0032 0.94 0.90-0.98
diagnosis®
Intellectual disability® 0.76 0.51 2.20 0.14 2.14 0.78-5.87 0.91 0.52 2.99 0.08 2.48 0.89-6.93
Psychotic illness’ 0.37 0.39 0.90 0.34 1.45 0.68-3.10 0.25 0.37 0.46 0.50 1.29 0.62-2.69
Female sex 0.12 0.35 0.11 0.74 1.12 0.57-2.21 0.28 0.40 048 0.49 1.32 0.60-2.92

Significant findings are indicated in bold font.

CHD congenital heart disease, C/ confidence interval, HR hazard ratio, SE standard error.
“Likelihood ratio for model: x2 =71.98, df =5, p<0.0001.

PLikelihood ratio for model: ¥2=28.65, df =5, p<0.0001.

“Moderate or complex congenital heart disease (CHD), defined using standard criteria.®
9Age at molecular cytogenetic diagnosis (e.g., fluorescence in situ hybridization and typical 22q11.2 deletion region probe) or microarray diagnosis of a typical 22q11.2

deletion.®

®Moderate to severe intellectual disability, as previously defined.'®

fPsychotic illness included schizophrenia, schizoaffective disorder, other nonaffective psychotic disorder, or psychotic mood disorder, as previously defined."®










